H.1.1.1 Open arrays representation in the C++ intermediate layer

Open arrays shall be represented by pointers to a C++ sequence container class DPI_OO::openArrayT<T>, where T refers to the element type of the array.  The argument specified as open array shall be passed as DPI_OO::openArrayT<T>* or const DPI_OO::openArrayT<T>* *(See H.8.7 – input directed arguments shall use const qualifier).
	Member Types
	Description

	element_type
	Type of the element of the array

	Iterator
	Random access iterator


	Member Functions
	Description

	openArrayT<T>(svOpenArrayHandle hndl, openArrayT<T>* elem)
	Constructor.

	~openArrayT<T>()
	Destructor

	openArrayT<T>(const openArrayT<T>& from)
	Copy constructor. Copy one open array container to another. Does not copy the underlying array.

	openArrayT<T>& operator = (const openArrayT<T>& from)
	Assignment operator. Assign one open array container to another. Does not copy the underlying array.

	openArray<T>::iterator begin()
	Iterator to beginning of the array. Points to the elem at the low index.

	openArray<T>::iterator end()
	Iterator to end of array. Points to the elem at the high index.

	openArrayT<T>::element_type& operator [] (int index)
	Access element of an array at an index. Returns a reference to openArrayT<T> or a pointer to the type for leaf indexes.

	void setElemValue(int index, T* value)
	Only applicable for openArrayT<svLogicVecVal> & openArrayT<svBitVecVal>. Copy a whole packed array (a single vector) from a canonical representation to an element of an open array.



	void getElemValue(int index, T* value)
	Only applicable for openArrayT<svLogicVecVal> & openArrayT<svBitVecVal>. Copies a whole packed array element of an open array to a canonical representation. The user is responsible for ensuring that the canonical representation has an adequate size for the copy operation. 

	operator svOpenArrayHandle ()
	Operator to cast to svOpenArrayHandle

	void* operator * ()
	Returns a handle to the actual representation of the whole array of any type. NULL is not in C layout.

	int size()
	Size of the array

	int csize()
	Total size in bytes or 0 if not in C layout

	int low()
	Low bound of the array

	int high()
	High bound of the array

	int left()
	Left bound of the array

	int right()
	Right bound of the array

	int increment()
	Returns 1 for a packed range [L:R] if L < R, 0 otherwise.


openArrayT<T>::iterator provides a random access iterator, lets say X that supports the following expressions:
	Expression
	Semantics

	i += n
	Return X&. Including i itself, there must be n dereferenceable or past-the-end iterators following or preceding I, depending on whether n is positive or negative. If n > 0, equivalent to executing ++I n times. If n== 0, this is a null operation. 

	i + n or n+ i
	Equivalent to i += n

	i++
	Equivalent to i += 1

	i -= n
	Equivalent to i += (-n)

	i – n or n – i
	Equivalent to i -= n

	i--
	Equivalent to i -= 1

	*i
	Returns reference to element in the current location

	i[n]
	If i+n exists, equivalent to *(i + n)


An open packed dimension shall be represented by a pointer to openArrayT<DPI_OO::BitValT> or openArrayT<DPI_OO::LogicValT> since packed dimensions shall be linearized and normalized into an equivalent one dimensional packed array according to ‎H.7.1,
For example:

// SystemVerilog code:

import "DPI-OO" function void f5(input bit [] arg1, 
                                 input logic [] arg2);

// C++ intermediate layer code:
void f5 (const DPI_OO::openArrayT<DPI_OO::BitValT> * arg1, 
         const DPI_OO::openArrayT<DPI_OO::LogicValT> * arg2); 

The innermost unpacked dimension of an open array shall be represented by one of the following DPI_OO::openArrayT’s:

 -- openArrayT<char> is used to represent an open array of SystemVerilog bytes

 -- openArrayT<int16_t> is used to represent an array of SystemVerilog shortint 

 -- openArrayT<int32_t> is used to represent an array of int
 -- openArrayT<int64_t> is used to represent an array of longint 

 -- openArrayT<double> is used to represent an array of real
 -- openArrayT<float> is used to represent an array of shortreal
 -- openArrayT<chandle> is used to represent an array of chandle
 -- openArrayT<char*> is used to represent an array of string
   -- openArrayT<DPI_OO::BitValT> is used to represent an array of bit
 -- openArrayT<DPI_OO::LogicValT> is used to represent an open array of logic

 -- openArrayT<DPI_OO::BitVecValT> is used to represent an open array of a sized packed 2 state 
       array

 -- openArrayT<DPI_OO::LogicVecValT> is used to represent an open array of a sized packed 4 state array
 -- openArrayT<P> is used to represent an open array of classes, where P is the corresponding proxy class, used in a formal argument definition

An unpacked dimension of an open array with  packed dimension also an open array shall be represented by a openArrayT with element also a openArrayT, for example openArrayT<openArrayT< DPI_OO::BitVecValT> > * or  openArrayT<openArrayT<LogicVecValT> > *, depending on whether the array values are 2-state or 4-state.
Open unpacked arrays, formed of other open dimensions, shall be represented as openArrayT of openArrayT recursively.


For example:

// SystemVerilog code:

import "DPI-OO" function void f6(input bit arg1[],

                                 input logic arg2[],
                                 input bit [] arg3[], 
                                 input logic [] arg4[],

                                 input byte arg5[],

                                 input shortint arg6[],

                                 input int arg7[],

                                 input int arg8[3:0][],

                                 input longint arg9[][]);

// C++ intermediate layer code:

void f6 (const openArrayT<DPI_OO::LogicValT>* arg1, 
         const openArrayT<DPI_OO::BitValT>* arg2,
         const openArrayT<openArrayT<DPI_OO::BitValT> >* arg3, 
         const openArrayT<openArrayT<DPI_OO::LogicValT>* arg4,
         const openArrayT<char>* arg5,

         const openArrayT<int16_t>* arg6,

         const openArrayT<int32_t>* arg7,

         const openArrayT<openArrayT<int32_t> >* arg8,

         const openArrayT<openArrayT<int64_t> >* arg9); 

In the above example, arg8 is represented by the openArrayT holding C++ arrays of 4 int32_t’s.

The SystemVerilog implementation shall convert the argument values between SystemVerilog and the C++ intermediate layer.The caller language layer shall allocate and de-allocate a vector, used to pass an open array , while the callee is allowed to resize the vector for an output or inout argument .
Example – Open array

SystemVerilog:

typedef struct { ... } MyType;

import "DPI-C" function void f1(input MyType i [], output MyType o []);

MyType source [11:20];

MyType target [11:20];

f1(source, target);

C++:

#include "dpi_oo.h"

typedef struct ... } MyType;

void f1(const openArrayT<MyType> *hin, const openArrayT<MyType> *hout)

{

int count = hin->size();
MyType *s = *hin;

MyType *d = *hout;

      if (s && d) { /* both arrays have C layout */

  /* an efficient solution using pointer arithmetic */

while (count--)
*d++ = *s++;

/* even more efficient:

memcpy(d, s, svSizeOfArray(hin));

*/

} else { /* less efficient yet implementation independent */

openArrayT<MyType>::iterator hin_iter = hin.begin();


openArrayT<MyType>::iterator hout_iter = hout.begin();


for (; a_iter != a.end(); a_iter++, b_iter++) {

            **b_iter = **a_iter;

      }
}

}
Example – Two Dimensional open array

SystemVerilog:

typedef struct {int i; ... } MyType;

import "DPI-C" function void f1(input MyType i [][]);

/* 2-dimensional unsized unpacked array of MyType */

MyType a_10x5 [11:20][6:2];

MyType a_64x8 [64:1][-1:-8];

f1(a_10x5);

f1(a_64x8);

C++:

#include "dpi_oo.h"
typedef struct {int i; ... } MyType;
void f1(const openArrayT<openArrayT<MyType> >* hin)
{
for (i = hin->low(); i <= hin->high(); i++) {

for (j = hin[i].low(); j <= hin[i].high(); j++) {


 *my_value = *hin[i][j];

       ...

       *hin[i][j] = *my_value;


 ...

}

...


}

}
